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Progress in the Accelerator Physics Software

Development ;{SNS
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= Ring off-line simulation environment

- the SNS package has been developed for simulating the Ring
multi-turn injection in the presence of several physical effects,
such as space charge, field errors, misalignments, and fringe
fields;

— four unified accelerator libraries ( such as PAC, TEAPOT,
ZL1B, and ALE) have been installed on the BNL parallel
cluster for Ring dynamic aperture studies.

= infrastructure for Ring control applications

— developed the prototype of the Ring Optics Database;

— implemented a Java tool for exchanging the accelerator lattice
description between the Optics Database tables and the ADXF
(Accelerator Description eXchange Format) files.
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SNS Ring Off-line Simulation Codes
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UAL UAL FTPOT | MAD8 | MARYLIE | ACCSIM ORBIT
(sun) (cluster) 3.0
I nterface PERL APl | PERL API | FTPOT | MAD MARYLIE ACCSIM SuperCode
MAD elements | Yes Yes Yes Yes Yes Yes Yes
Errors Yes Yes Yes Yes No No No
Tracking Thin Thin Thin Lie Lie Linear Linear
lenses lenses lenses algebra | algebra matrices matrices
+ nodes + nodes
Mapping Any Any Second | Third Third Linear Linear
order order order order order order order
Painting Y es No No No No Yes Yes
3D Fringe Yes Yes No No Yes No No
Field (viaMap) | (viaMap)
Space Charge | 2.5D No No No No 2.5D 2.5D
Analysis Yes Yes Yes Yes Yes No No
(Twiss, ...)
L attice No No No Yes Yes No No
Optimization
Correction Yes Yes Yes Yes Some No No
(Orbit, ...)
Integration of | Yes Yes No No No No No
sever al lattices
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Conceptual Design of the Ring Control

Application Environment

PéSNS
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Commissioning and Engineering Applications

Design Calculated Detectors Correctors
Data Data (e.g. Twiss)
Accelerator Model Middle Device API
| Containers + Algorithms Layer Adapters

___________ SN

Optics Database || Virtual Accelerator

EPICS
Runtime Database
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Model-Based Control Systems
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List of the Ring Applications

(J.Wel, J. Galambos)
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Ring (continued)

e Injection
* Orbit closure algorithm

 HEBT-ring orbit matching algorithm
* Run-time HEBT-ring optics matching

= Beam Orbits and Correction (BPM)
e Turn-by-turn orbit report
 Difference orbit, average orbit
* Injection beam orbit monitoring
e Local DC bump orbit correction
» Global orbit correction

PéSNS

Ring (continued)

eExtraction

 Kicker voltage and timing
adjustment

 RTBT-ring orbit matching algorithm.

eSimulations

e Transfer matrix, real machine vs.
model
* Painting

e Beam tail and halo development
(space charge, magnetic errors,
misalignment)
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Status of the Ring Control Application

Environment : PéSNS
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Commissioning and Engineering Applications

Design Calculated Detectors Correctors
Data Data (e.g. Twiss)

Accelerator Model _ Device API

INn progress
UAL Adapters
Implemented
: _ EPICS
Optics Database Simulator :
Runtime Database
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Optics Database
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Tablename Content

Accderator Systems names & versons of complex acceerator sysems (HEBT + Ring)
Accderators acceerator names (HEBT, Ring, RTBT)

Accderator L attices verson names associated with different acceerator structures
Accdlerator States verson names associated with different node structures
Accderator Sour ces version names associated with different data sources (actual, expected)
Accelerator Nodes names & lengths of e ements and assemblies of eements
Accderator NodeTypes element types (shend, quadrupole, rfcavity, etc.)

Acceler ator Sequences structure of assemblies and accelerators

Accderator NodeBuckets | structure of accelerator nodes

Accderator BucketTypes | bucket types (bend, mfied, rffield, aignment, aperture)
BendBuckets bend attributes (horizontal and vertical angles)

MFiddBuckets multipole harmonics (normal and skew components)
RFFiddBuckets rf attributes (voltage, phase, etc.)

AlignmentBuckets offsets and rotations of eements and assemblies
ApertureBuckets aperture attributes (shape, horizonta and vertica szes)
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Interfaces Based on the Accelerator eXchange

Description Format (ADXF) files. PéSNS
—":&
Off-line Simulation Package Applications:
A
' e Initialization and
test of the Optics
database
ADi(F file e Integration of the
| off-line simulation
Optics Database package with the
X Optics database

v v

_ = Interface between
Online Accelerator Model off-line and online
environments
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Editor for ADXF files
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ring1.xml - XML Instance !Elm
File Edit “iew ltem Type Siylesheet ‘Window  Help
0= H &S | " Check For Errors | ] Content Source | [#] Set Schema... [© ] Edit Schema...
=adxf= system ... =accelerator=id ... =nodess =zequence= id = SPB =nodes= =guadrupole= id = GHB4
=] # adx # cysierm = sns_bnl_wl 1]
= 4 accelerator # id= HEBT # |gitice= hebt 000818
& state = no_gerrors
=l # accelerator # id= Ring # |attice= elp3gev
# state = all_errars
# soufce = ags
=l # nodes igequence | shend | quadrupole)y®
= 4 sequence # id= SPB # gt [m] = 31.0 # | [m] = K20
= + nodes (seguence | shend | guadrupoley®
# quadrupole ® id= W1 # at [m] = 0250 # | [m] = 08 # design= QDM
4+ shend ® id= OHE1 # at [m] = 2.250 ®|[m= 15 # design=BMND
# quadrupole # id= HBZ2 & at [m] = 4.500 & | [m] = 1.0 & design= GQF
4+ chend @ id= OHBZ2 @® at [m] = B.750 ®|[m= 15 ® design=BMND
# guadrupole # id= QWB3 # at [m] = 9.000 # | [m= 10 # desigh= QD
4+ shend ® id= OHB3 #® at [m] = 11.250 ®|[m= 15 #® design=BMND
+ guadrupole ® id= oHB4 # gt [m] = 13500 # | [ml = 10 # design= CF
4 shend & id= # at [m] = 15750 #|[m= 158 # design= BRD
4 guadrupole # id= # at [m] = 18000 # | [m= 10 # design= QD
# shend &* id= & at [m] = 20.250 & | [m] = 1.4 # design=  BHD
# guadrupaole @ id= QHBE # at [m] = 22500 # | [ml'= 1.0 # desigh= QF
4+ shend @® id= OHB? @ at [m] = 24750 ®|[m= 15 @ design= BHD
# quadrupole # id= oWBaT # at [m] = Z7.000 #® | [m] = 1.0 #® design= QD
4+ chend ® id= OHBS @ at [m] = 29.250 ®|[m= 15 #® desigh= BHND
# guadrupole # id= oHBE # at [m] = 31.500 # | [m= 1.0 # design= QF
4 shend ® id= DHBS #® at [m] = 33.750 ®|[ml= 15 #® design= BND
4 guadrupole # id= owBY @ at [m] = 35750 ® | [ml= 05 @ decigh= QDM
4 guadrupole & d= aHB10 # at [m] = 43.200 # | [m] = 0O # design=  QFL
# guadrupole #* id= BT & at [m] = 44225 & | [m] = 054 & design= GQDC
# guadrupole ® id= oWBE12 ® ot [m] = &7.274 & | [m] = 0845 # design= QDC
4 guadrupole # id= QaHB1 3 # at [m] = 58.200 # | [ml= 0.7 # design= QFL =
= # accelerator ® id= RTET # |attice= rtht_0006B03
-ttt — Pt AEEOEe —vJ
Hilnsert: @ @ § = T 4 seguence # zhend @ guadrupole
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Summary
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= space charge effects and element errors have been integrated in
a single off-line simulation package;

e four unified accelerator libraries have been installed on the
parallel cluster for dynamic aperture studies;

= prototype of the Optics Database has been implemented.

e Future activities:

- Installation of the ORBIT and ACCSIM libraries on the
parallel cluster;

— Implementation of the ADXF-based interface between the
off-line simulation environment and the Optics Database.

— development of the online application server.
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